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11.	 INTRODUCTION AND BACKGROUND
1.1	 Introduction
This market survey was conducted by the Techno/Economic Studies Group
at I1T Research Institute to develop findings relative W the commerciali-
zation potential and key market factors relevant to the Tactile Paging
System for deaf-blind people. The system was developed by Dr. Frederick
M. Kruger, Cirector of Research for the Helen. Keller National Center for
Deaf-Blind Yoaths and Adults, the Stanford Research Institute and NASA.
The following discussion presents our findings on the nature and size
of the potential market and the key factors effecting the commercial
prospects for ;.his device.
1.2 Background
-I
	
	 Dr. Fred Kruger, Director of Research of the Helen Keller National
Center for Deaf-Blind Youths and Adults in Sands Point, New York provided
NASA with his concept for a tactile paging system. Stanford Research
Institute had the appropriate technology which was originally developed
under NASA contract for tactile feelers for unmanned vehicles, and was
provided with NASA funds to apply the technology toward-meeting the
need for communication with deaf-blind people.
There are currently no patents on the system and no action has
been taken to date. The antenna may represent a patentable feature
and its ownership, if patented, would be with NASA.
The purpose of the tactile paging system is to communicate to the
deaf-blind people in an institutional environment. The system consists
of a main console and individual satellite wrist units. The console
emits three signals by telemetry to the "wrist com" (receiving unit)
which will measure approximately 2 x 4 x 3/4 inches and will be fastened
to the wrist by a strap. Communication with these individuals is
necessary both on a routine basis and during emergencies. For example,
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the beginning and end of instructional classes necessitates attention
on a regular basis and a fire alarm requires attention occasionally.
The three vibration signals which can be emitted by the console to the
writs unit are "Fire Alarm," "Time Period Indication," and a third
signal which will alert the wearer of the wrist com to the fact that
the pin on the top of the wrist unit is emitting a Morse-coded message.
The Morse code message can be felt and recognized with the finger. The
messages can be sent to individuals, to specific groups, or to the
total wearer population at once. The console will be able to accomodate
up to 256 wrist-coms and the price of the system is estimated to be
approximately $1,000 for the console and $1,500 per wrist-com plus an
installation cost of about $300 to $1,000 for an FCC licensed engineer.
An estimated additional $1,000 to $2,000 annually will likely be spent
for maintenance.
2.	 NATURE OF THE MARKET
2.1
	
Potential Users of the Tactile Paging System
The potential users of Dr. Kruger's Tactile Paging System are deaf-
blind people in an institutional envirJnment. Communication methods
using the sense of touch can be effective for the deaf-blind. However,
it should be noted that if the deaf-blind individuals are also profoundly
retarded they will not have the ability to use and interpret the system.
Currently, deaf-blind people do have a kinesthetic response to a tap or
a stomp on the floor. The buddy system is used in case of emergency
and those with some amount of residual sight can recognize blinking
lights as a signal.
In the course of this study, we have learned that there are no
national statistics available on deaf-blind people in general. Some
data is available about the younger' deaf-blind from 0 tc 21 years old
because they are enrolled in learning institutions whereas the adults
are not. From our survey and information, we estimate that there are
between 10,000 and 15,000 deaf-blind pk^_.ple in the U.S. and that 5,000
of these people have been identified as being between 0 and 21 years of
age. It is estimated that 75% to 9011) of the deaf-blind of this age
group have communications skill capabilities which are too primitive to
permit use of the tactile paging system. Further, the children and
youths are not located in sizable number in any one partjGular area or
school but are widely distributed in the country. Occasionally up to
20 deaf-blind children are found in a given school for the deaf or a
school for the blind. To repeat, there are a small number of deaf-blind
children in one institution and a very small percentage of them that
are capable of using the system. Further the number of deaf-blind
children does not seem to be increasing as, for example, in Illinois
where there are now 150 deaf-blind children, less than 10 babies a
year are identified as deaf-blind.
Deaf-blind adults also are not centrally institutionalized to
any great degree and are generally integrated with other people. The
Helen Keller National Center for the Deaf-Blind Youths and Adults is
the exception where 35 people from age 18 and up are currently enrolled
and up to 50 can be accommodated there. The clients at the Helen Keller
Center are fairly intelligent and for the most part do have the communi-
cation skills needed to use the tactile paging system. It would work
well there, fit the Center's needs, and add to communication capabilities.
The potential users of such a system generally could not afford
to pay such a high price for the system. State, federal or private
funding would have to be appropriated to pay for this system, and for
very small numbers of deaf-blind people, the system is not cost justi-
fiable as one-to-one communication could take its place.
IIT RESEARCH INSTITUTE
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3.	 COMPETITIVE ENVIRONMENT
In order for blind people to know the time, watches are sold by 	 =
the American Foundation for the blind for $33.50 and up. 	 (See Appendix
5
for product information).	 There are a few different models but they
_
all have crystals that flip up with the push of a button revealing
numerals and braille dots.	 Deaf-blind people without serious communi-
cation skill deficiencies can learn to read the time periodically.
s
Motorola and Bell & Howell 	 (see Appendix for product literature)
both sell vibrating pagers which are currently used mainly by doctors,
lawyers, and construction workers who do not want to be distrubed by
a beeping noise or who work in high noise level situations and would
4 
4A
not hear a tone. 	 The vibrating pagers clip on to the belt and alert'
the wearer of impending messages by a vibrating code. 	 The wearer	 r
then calls to find out what the message it.	 A radio common carrier
—
as opposed to a main console sends out the vibrating message on the
a =, Motorola and the Bell & Howell vibrating paging system. 	 The Motorola
pager sells for $298 and approximately $8 a month is the cost of air
u. time.	 It emits only one vibration signal	 but has two lights so the
wearer can see which of the two parties was paging him. 	 The Bell &
Howell system costs $300 per pager and the estimate that it would
i cost approximately $800 for the system to be made for in-house use
—
(having a captive transmitting consol p ).	 It would take considerable
engineering development to have two different vibrations on one pager. 	
1
-- If two different vibrations could be sent out the second could alert
^ the client to go to an information center and receive a personal
- message.
.r
4.	 MARKET SIZE
I	 ,
As we see it, the overall market is essentially for one specialized sys-
I
tem which is	 for the Helen Keller National Center for deaf-blind adults.
There are not enough deaf-blind people congregated in an
	 other	 arti-Y	 p
' cular area to justify the cost of the system.	 We estimate at least a
(. dozen people would need to be using the system to justify the expense.
At the Helen Keller Center one console and approximately 50 receivers
- could be used which would cost a total of about $75,000.
	 Besides the
I
J small market and the high price of the system, another major barrier
( `a to market entry would be licensing required by the FCC for transmitting
facilities.
_i
5.	 SUMMARY
.J
,	 As the market for this system is essentially limited to probably
.^	 one major institution, commercialization of this technology, if it
occurs, would be only under special order to a producer from the userel	
and buyer. Clearly, industries would not pursue this product on their
own because of this severe market limitation. If NASA and the Helen
J
Keller National Center wish to have such a system developed and imple-
mented, it is advisable that they approach Motorola or Bell & Howell
to probe their interests in filling this special order. Since these
two firms are presently producing vibrating paging systems, they
would seem to be well qualified to pursue this task.
,,.	 6.	 INTERESTED PARTIES
.y
The following people have expressed an interest in keeping abreast
of further developments of the tactile paging system.
Dr. William Plotkin
Chicago Hearing Society
178 West Randolph
Chicago, Illinois 60601
Mr. Michael Reynolds
Manager, New Products Planning
..	 1889 Page Mill Road
Palo Alto, California 94304
IIT RESEARCH INSTITUTE
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148-174 Mliz
450-512 MHz
• Vibr,3ting Al ert
—^---^,- ^:^' .j i 0 Tone Alertf 
11
^-=--
• All Solid-State Reliability
a Positive Alerting
0 Optional Battery Saver
Module
0 Optional Sub-audible
'# Paging Ability
0 Field Addable Options
• Two Year Guarantee
Now you can have vibrating or tone
alert in the small lightweight P ,ag e -
boy ]I shirt pocket pager. You may
select either mode of alert.1 ^'	 ^	 , r`
Advanced	 sol i d	 state	 electronics
in the Pageboy:IL pager, combines
stete-of-the-art	 performance	 and
rehibility	 with	 small	 size	 and
it light weight.
Features v Benefits
; j ALERT SELECTION
The mode of alert may be selected
to	 fit	 the	 circumstances.	 When
the	 pager's
	
three	 position	 switch
is in the "ON" posi t ion, the pager
Will	 emit	 I	 pulsating	 alert	 tone
when	 paged.	 Sliding	 t h e	 switch
to	 the	 center"*" posit i ^,	 Causes
the pager to vibrate silently when
the pager is signalled.
	 S
;;w
'	
,
^,
VIBRATING ALERT
••	
F	 ,.,^^ 	
.•►- --1L w^t ; c^ Now you can be paged in quiet
places without disturbing anyone,
or	 in	 noisy	 environments	 where
an alert tone might not be heard.
The vibrating alert received when
y0L , r	 pager is in the vibrate select
mole	 will	 be	 automatically
	 reset
rjV po ()R QUXLIV
I
L
R3	 5	 61
P 1-11 	 L	 01	 L
VIBRA-PAGE Vibrating/Tone
•	 FM Radio Pager
33-37 MHz
41-50 MHz
which pops in and out of the housing. A special
key Is used to completely remove the cover fur
easy access to the pager's electronics. O W'Ith
no screws or cumbersome wires to disconnect,
servicing Is easier and trouble shooting is
faster. Tho special "safety latch" deters the
curious from rr_'rnoving the cover.
.......... i ..... •moo••.
^	 Oti ^ t - i ' L On
in ton sec6ncis. Or, you may manually reset
at any time by depressing the switch.
TONE ALERT
An audible alert tone is available when de-
sired. A loud pulsating alert tone of EO dB
sound pressure level at 12 inches v:ill be gener-
ated by your pager if it Is signalled while set
for tone alert. This audible tone will reset
itself in tun ,;ucondS unless manually reset
earlier by depressing the switch.
MINIATURIZED
Motorola '; Pageboy H tone-only radio pager
makes extensive use of hybrid Integrated cir-
cuit technology to reduce size. This small size
and lightweight design allow it to be '.worn
neatly alongside your pen and penal set. You'll
never know you're wearing It until you're
paged!
f	 POSITIVE ALERTING
With either vibrat.ng Or tone alert, the high
selectivity of the Pageboy H pager and excel-
. lent receiver sonstivlty help the pale got
through. O No mutter where you are In the
wide coverag'^ area -- office, plant. car or
horse — the Pageboy II tone-only radio pager
is sure to reach out and alert you.
SOLID STATE RELIABILITY
SERVICEABILITY	 -
Using modular construction. all circuitry is
contained on a single prut'2d circuit board
r
1z:.
SIMPLIFIED 3ATTERY REPLACEMENT
The cover of the Pageboy .II tone-only radio
pager can be slid partially omen to expose the
battery. The user then lifts the battery com-
partment tab and removes the old batt ory O
Your, batl nry can be quickly rep!icc•d •NIVIUOI
the need for special tools. In a matter of sec-
onds, you're back on the air.
TWO YEAR GUARANTEE
The Pageboy 11 tone-only radio pager repre-
sents the late: t state-of-the-art design tech-
niques. Its reliability and ruggedness are
backed by Motorola with a two year guaran-
tee on all parts, with thu, exception of the
battery. o The advantages of this advanced
design are reflc.•cted in lower per-month
ma,ntenance costs. Our guarantee sums up
the achievements gained In this high quality
rece!vur.
Options o Benefits
BATTERY SAVER
The optional b,ittury saver module is an elec-
tronic switch that powers the receiver once
every 1500 milliseconds for a short sampllnq
period O Extend the life of your battery to
over 10 weeks (435 hours) In your vibrating/
'one alert patter. With only minor system mcd-
i frcatlons, this option provides battery life two
and a half times longer than standard.
SUB-AUDIBLE PAGING
Using sub-audlb;e code tones, this optional
module permits the pager to be signalled at
the same time the channel Is being used by
two-way users O With this option, up to 87U
additional pagers can be put on your radio
channel without Interference. For common
carrier apolieaions, this results In more
revenue from the channel,
I
	
	 Highly reliable mon0!ithlc Integrated circuity
in conjunction tv!th thick and thin film teeh-
-	 niques permit the use of hybrid modules.
€	 eliminating 130 conventional components.
i Solid-state Permacode active filters elim-
inate mechanical contacts. A shock Isolation
system separates the stu r dy fiberglass circuit
board from the high impact plastic housing. C
w	 High performance and reliability are the
! resin'_ it this des!(;n. Excellent shock protec-
tion makes your patter Insensitive to shock
fals!ng or dama ge. Dependable, plug-in active
filters permit code cnang!ng In a matter of
seconds.
( ^ f
RA
a,	 ...^	 v	 17 ^ l^rt^i cr G6 a	 / i ►.^s c	 ^ c:n ^^^©^ c:.r:G
GUaranleed Performance Specifications
LOW BAND VHF HIGH BAND VHF UHF
Models:	 A010AC1 8 A with t4032, AC3CAC14l,b-A wilti 8032. A04CA014,,8 A v%oh 8032.
standard Coding standard coding standard coding
AOICAC1163 A with 8032, A03t,AC13G^LA with 8032. A04CAC1358 A with 8032:
sub-audible coding sub-audihlu coding Sub-audible codmq
Frequency:
	 33-37 6AH- 41 . 50 MHz 149.174 I'Afl. 450-512 MHz
Size Without Clip: 	 4 Bt x 1 38 x .81 inches. 4 5 x 1.38 K	 Cl inches, 4 81 x 1 38 x	 81 inches.
(122 x 35 x 21 ram) (114 x 35 x 21 mm) (122 x 35 x 21 mm)
5.35 cubic Inches 5 03 cubic in0es 5 35 cubic inches
Weight Without Battery:	 3 83 ounce,, I109g) v 3 1 9 ounces (10291 4 03 ounces If 14g)
Weight With Battery: 	 4 26 ounci^s (121q) .101 ounces 0148) 4 46 ounces (1278)
Field Strength Sensitivity:	 8 j1Wm paging (8 position 4 NV m paging (8 pos l,on 15 1 1V'm paging (8 pos+tion
average) average) average)
Adjacent Channel
Selectivity:	 -60 d13 at	 20 kHz -GU dB at t30 kHz -50 d[i at x25 kHz
Spurious and Image
Rejection:	 -C-0(18 -60 dB -40 dB
Frequency Stability:
(Irom -10 C to • 50 C.
25' C fel):	 -0 0020 °0 •0 0020 0 o t 000`., °0
I^i
.	 Alert Tone Output: 60 dB minimum, ,ound pressure level at 12 inches
•	 Alert Tone Frequency: 2000 Hz
Power Consumption: 4 3 rnA (standby). 70 mA (alert tonal. 180 niA (v brale) at 1 3V dC supply voltage
Battery Complement: One (1) "N" cell mercury battery (l.tallory MP401)
NOTE Vibrating-tone alert models are not available with rechargeable batteries or "AA" size batteries
Battery Life in Hours: W,th B.Ittery Saver' 435 hour.
(continuous operation) Without Hattery Saver. 175 hours
'B.dtery Saver option not Compatible w lh subaudible coded pagers
Minimum System
Call Time: Normal Coding	 Sub-Audible Coding
(per call) Without Battery Saver	 2 5 sec.	 7 0 sec.
With Pattery Saver	 d sec.'	 non-compatible
'Hatt, ty saver operation requires lengthen.ng  Tone A (in the encoder) from F to 2 7 sec Tonc B
e d hrierliago pap hmin(I remasin the same as in non - haltery saver operation	 iPAGEBOY and
PAGEBOY II p gers without battery Saver will operate compatibly in Systems ha+ing battery
• saver timing)
System Call Capacity: Normal codm q 1540 codes. 60 tones
r Sub-Audible Coding 870 codes. 30 tones
System Modulation: Normal Codinq 33 kHz
Suh- A udit)le C. dinq 0 5 to 1 0 kHz
' A 	 Motorola guarantrrs that this eQwpnMnt, at the	 I
rpV/^` 	ti"". of proper ins!.riLr!,nn *0rrret or exceedCorrarritlrllCl)tianS and Electronics /tic. 	 thr1wrfrnmanre st`+ohca!,onsiml-Irtvave8
A Subsidia, o• 1.'oturola. Inc.	 s SIk • C,hcehons why-rt to - hanQe withn„t nn • rY	
. Motorola, Pa,leboy. V,bra-Page and Permacodo
1301 E. Algonquin Road, Schaumburg. Illinois 60172 a (712) 397 . 1000	 are trademarks of Motorola, Inc (TWI GSI
R]•5.61
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